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Experimental 

Crystal data 

C 2 oH 30 ClN0 3 
M, = 367.90 
Orthorhombic, Pl^Lfa 
a = 8.4540 (17) A 
b = 11.722 (2) A 
c = 20.648 (4) A 

Data collection 

Bruker APEXII CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.954, T max = 0.968 

Refinement 

R[F 2 > 2a(F 2 )} = 0.038 

wR(F 2 ) = 0.102 

S = 0.97 

3950 reflections 

230 parameters 

H-atom parameters constrained 



V = 2046.1 (7) A 3 
Z = 4 

Mo Ka radiation 
li = 0.20 mm~' 
T = 273 K 

0.23 x 0.20 x 0.16 mm 



9931 measured reflections 
3950 independent reflections 
2923 reflections with / > 2tr(/) 
Ri„, = 0.033 



APmax = 0.11 e A 

Ap mi „ = -0.13 e A~ 3 

Absolute structure: Flack (1983), 

1677 Friedel pairs 
Flack parameter: —0.06 (6) 



The title compound, C 2 oH 30 ClN0 3 , was obtained via a tandem 
asymmetric Michael addition-elimination reaction of (55')-3,4- 
dichloro-5-(/-menthyloxy)-2(5if)-furanone and diallylamine 
in the presence of potassium fluoride. The molecular structure 
contains an approximately planar five-membered furanone 
ring [maximum atomic deviation = 0.0221 (3) A] and a six- 
membered ring adopting a chair conformation. 

Related literature 

For the biological activity of 4-amino-2(5//)-furanones, see: 
Gondela & Walczak (2010). For chemical, pharmaceutical and 
agrochemical applications of 3,4-amino-2(5//)-furanones, see: 
Tanoury et al. (2008); Kimura et al. (2000). For the synthesis of 
optically pure 5-(/-menthyloxy)-3,4-dichloro-2(5//)-furanones, 
see: Song et al. (2009). For the use of intermediate chiral 5-5- 
(/-menthyloxy)-2(5//)-furanones, see: Hoffmann et al. (2006). 




Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: SHELXL97. 

The work was supported by the National Natural Science 
Foundation of China (grant No. 20772035) and the Natural 
Science Foundation of Guangdong Province, China (grant No. 
5300082). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZQ2113). 
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(55)-3-Chloro-4-diallylamino-5-[(l^?,25 , ,5/?)-2-isopropyl-5-methylcyclohexyloxy]furan-2(5//)-one 
D.-N. Huang, Y.-H. Tan, J.-H. Fu and Z.-Y. Wang 

Comment 

The 2(5//)-furanone moiety is present in many natural products exhibiting various biological activities, namely antibiotic 
cytotoxic and antitumor (Gondela & Walczak, 2010). Recently, owing to their specific activity and high stereoselectivity, 
chiral 5S-(/-menthyloxy)-2(5//)-furanones have emerged as significant synthetic intermediates (Hoffmann et ah , 2006; Song 
etal., 2009). At the same time, 4-amino-2(5//)-furanone (or 3-amino-2(577)-furanone) is a kind of attractive moiety in chem- 
ical, pharmaceutical and agrochemical research (Tanoury et ah, 2008; Kimura et ah, 2000). Therefore we were interested in 
the tandem Michael addition-elimination reaction of the chiral synthon 3,4-dichloro-5(S)-(/-menthyloxy)-2(5//)-furanone 
and diallylamine in the present of potassium fluoride which yielded the title compound, C20H30CINO3, illustrated in Fig. 1. 

The title compound has four chiral centers [C4(5), C1{R), C9(R), CI 1(5)] and contains a five-membered furan- 
one ring and a six-membered ring connected to each other via a Cll — 01 — C9 ether bond. The furanone ring of 
Cll — 02 — C12 — C13 — C14 is approximately planar [maximum atomic deviation 0.0221 (3) A], whereas the six- 
membered ring displays a chair conformation. 

Experimental 

The precursor 3,4-dichloro-5-(S)-(/-menthyloxy)-2(5#)-furanone was prepared according to the literature procedure (Song 
et ah, 2009). After the mixture of 3,4-dichloro-55-(/-menthyloxy)-2(5//)-furanone (2.0 mmol) and potassium fluoride (6.0 
mmol) was dissolved in absolute tetrahydrofuran (2.0 ml) under nitrogen atmosphere, tetrahydrofuran solution of diallylam- 
ine (3.0 mmol) was added. The reaction was carried out under the stirring at room temperature for 24 h. Once the reaction 
was complete, the solvents were removed under reduced pressure. The residual solid was dissolved in dichloromethane. 
Then the combined organic layers from extraction were concentrated under reduced pressure, and the crude product was 
purified by silica gel column chromatography with the gradient mixture of petroleum ether and ethyl acetate to give the 
final product (0.575 g, 78.3%). 

Refinement 

All H atoms were positioned in calculated positions and refined using a riding model, with C — H = 0.93 A and C/i S0 (H) = 
1.2 U eq (C) for aromatic H atoms, with C— H = 0.97 A and E/ iso (H) = 1.2 U eq (C) for methylene H atoms, with C— H = 0.98 
A and t/j S0 (H) = 1.2 t/ eq (C) for methine H atoms, and with C— H = 0.96 A and t/i S0 (H) = 1.5 U eq (C) for methyl H atoms. 
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Figures 




Fig. 1. The molecular structure of the title compound showing thermal ellipsoids drawn at the 
50% probability level. 



Fig. 2. Perspective view of the crystal packing. 



(5S)-3-Chloro-4-diallylamino-5-[(1/?,2S,5/?)-2- isopropyl-5-methylcyclohexyloxy]furan-2(5H)-one 



Ciystal data 

C20H30CINO3 
M,- = 367.90 
Orthorhombic, P2\2\2\ 
Hall symbol: P 2ac 2ab 
a = 8.4540 (17) A 
6= 11.722 (2) A 
c = 20.648 (4) A 
V= 2046.1 (7) A 3 
Z=4 



F(000) = 792.0 

D x = 1.194 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2994 reflections 

6 = 2.6-22.1° 

H = 0.20 mnT 1 
7=273 K 
Block, colourless 
0.23 x 0.20 x 0.16 mm 



Data collection 



Bruker APEXII CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

r min = 0.954, r max = 0.968 

993 1 measured reflections 



3950 independent reflections 

2923 reflections with / > 2a(I) 
R int = 0.033 



£ = -10^8 

£ = -14^14 
/ = -22^25 



Refinement 

2 Hydrogen site location: inferred from neighbouring 

Refinement on F s j tes 
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w = l/[o 2 (.F 0 2 ) + (0.0584P) 2 ] 
where P = {F 2 + 2F c 2 )/3 



Least-squares matrix: full H-atom parameters constrained 
R[F 2 > 20CF 2 )] = 0.038 

wRiF 2 ) = 0. 102 (A/o) max < 0.00 1 

5 = 0.97 Ap max = 0.11 eA~ 3 

3950 reflections Ap min = -0. 13 e A~ 3 



230 parameters 



Extinction correction: SHELXL97 (Sheldrick, 2008), 

Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

0 restraints Extinction coefficient: 0.0125 (18) 

Primary atom site location: structure-invariant direct .. , , _, . , lr>0 ,. , . 

, , Absolute structure: Flack (1983), 1677 Fnedel pairs 

methods 

Secondary atom site location: difference Fourier map Flack parameter: -0.06 (6) 
Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Cll 


0.27814 (9) 


0.46092 (4) 


0.91712(3) 


0.0767 (2) 


Cl4 


0.3852 (2) 


0.68664(15) 


0.92440 (10) 


0.0450 (5) 


Cl2 


0.3084 (3) 


0.60235 (16) 


1.01887 (11) 


0.0553 (5) 


Cl3 


0.3270 (3) 


0.58965 (15) 


0.95061 (10) 


0.0513 (5) 


Cll 


0.3995 (3) 


0.77169 (15) 


0.97949 (9) 


0.0455 (5) 


Hll 


0.5078 


0.8009 


0.9827 


0.055* 


C4 


0.2172 (3) 


1.05546 (15) 


0.97288 (11) 


0.0560 (5) 


H4 


0.1096 


1.0295 


0.9827 


0.067* 


C8 


0.3116(3) 


0.95600 (17) 


1.07345 (10) 


0.0595 (6) 


H8A 


0.3896 


0.9024 


1.0895 


0.071* 


H8B 


0.2077 


0.9252 


1.0830 


0.071* 


C9 


0.3297 (3) 


0.96703 (16) 


1.00113 (9) 


0.0496 (5) 


H9 


0.4389 


0.9890 


0.9911 


0.060* 


C6 


0.2206 (4) 


1.1564 (2) 


1.08117 (14) 


0.0844 (8) 


H6A 


0.2396 


1.2296 


1.1017 


0.101* 


H6B 


0.1125 


1.1341 


1.0905 


0.101* 


Cl9 


0.6469 (3) 


0.81529 (18) 


0.81335 (11) 


0.0645 (6) 


Hl9 


0.7300 


0.7852 


0.8374 


0.077* 


C5 


0.2408 (4) 


1.16881 (17) 


1.00889 (14) 


0.0805 (8) 


H5A 


0.3461 


1.1976 


0.9999 


0.097* 
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Atomic displacement parameters (A 2 ) 
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